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Abstract (Basic) : EP 913508 A2 

NOVELTY - Carbon nanotube device comprises a carbon nanotube bound 
at its root end to a conductive surface and surrounded at its root end 
by a wall. 

DETAILED DESCRIPTION - A carbon nanotube device comprises a* tiarbon 
nanotube bounded at one end to a conductive substrate, the root of the 
nanotube where it is bounded to the substrate being surrounded by a 
wall. Preferably the nanotube is grown from a catalyst particle 
deposited on the conductive substrate which is in direct conductive 
contact with the substrate, or forms a tunnel junction with the 
substrate via an insulating layer. Method for forming the device 
comprises: forming carbon nanotube binding sites isolated from each 
other by walls on a conductive substrate; and growing the nanotubes at 
the sites. 

USE - As an electron emitting device (claimed) for a display 
device, CRT etc; or. as a quantum effeqt device, micro-machine, 
bio-device or as an atomic force microscope probe or scanning type 
tunnel microscope pijpbe. 

ADVANTAGE - The device has high directivity and provides high 
electron emission. 

DESCRIPTION OF DRAWING (S) - The drawing shows a carbon nanotube 
device of the invention. 
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Carbon nanotube (24) 

Wall surrounding the root of the nanotube (22) 
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Technology Focus: 

TECHNOLOGY FOCUS - INORGANIC CHEMISTRY - Preferred Carbon Nanotube 
Device: The catalyst particle is a metal, preferably cobalt, nickel or 
iron of particle size l-100nm preferably 2-50nm, deposited by ac 
electrodeposition. The insulating wall is formed of alumina and 
comprises an anodic oxide film formed from an aluminum thin film formed 
on the substrate. The substrate material includes at least one of 
titanium, zirconium, niobium, tantalum and molybdenum which may form a 
conductive bridge between the catalyst particle and the conductive 
substrate. The insulating wall may alternatively contain silicon. The 
device comprises multiple nanotubes. Preferred Methods: The nanotube is 
grown from a catalyst particle deposited at the binding site. An Al 
film is deposited on the substrate and anodized and a narrow hole is 
formed in the resulting alumina film, either partially through the film 
or fully through the film to the conductive substrate. A catalyst 
particle is deposited in the hole and the nanotube is grown from the 
catalyst. The substrate is annealed in H2 and/or an inert gas at 
200-1100degreesC for 5-60 minutes prior to deposition of the catalyst 
particle. The substrate may alternatively be formed of low-resistance 
silicon, the narrow hole being formed in the substrate by lithographic 
patterning. The nanotube is grown from methane, ethylene, acetylene, 
carbon monoxide or benzene and hydrogen at a pressure of 500-3000Pa and 
temperature 400-800degreesC. 
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[oo35] ncjJEaiim* art** - k *>t* 

^wommsxmiltix ^izt tmit-t z t<o 

[ 0 0 3 6 ] * L'C .1 tf>«H ^r*JHBt«tWf. * - # 
x£f#££ki& 5 T*$&. 

(00 37j ifciSB!iS:7*;l'$-ft.L<(±^'J3^Sr 
&trJIk U:*§6»i. «©l*BSKfg»*<0*-.-K>'->- 

*s tm*af wi&nm&^Jfflit x o au: t <r> 
[0038] m&mukt&Btf, &m»\zm$tix 

ttKftfc J: ^tjWLtitf:* r;v^ -Hi B» { msHi 

t£%tLxmm&^&&&^&^&^*i-xy 

[ 0 0'3 9 i'^iE'i^'^WWW^W' 

t h.v*>H»*<?i ^-c/f-^^y f»-^*wt 
zn&tttimittjrtxzii&tmaiftix* -# 
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y-f y *jL-7tf^Q.im{zmm&lz&&Zi\x\. » 

10040] 

Ifc^fSifcoJiaS] BIT, 44Mi*!lflK:BHH-£: 
[OO41]02(a)~(d) Rtf03 (a) - 
( d ) tt*« *3Kflfc*>*»S*-tf y*Vf- *-/fA* 

10 flfiSftTifc^T. IttcttPMftaBliy 1 iimfelTC 

[OO4 2]02&tf03fc:*HvC. 2 0li£tt;. 2 1 
l±£ft 2 0 <OS|^tt«Biiffllft-f «AL 2 4 

7\ 2 3lilS*-.-Ky ; t^f-*-^klS*«ft^Boko 

tsizhhmmm^. *LT2 2iij&-tfw->** 

-7 2 4«>9«tt8B2 lJSrttt&tf ( r o o t } «M 

[ 0 0 4 3 ] 02 ( a ) 2 0 .LCKSfteWC 

20 ftfeifi£flWct£J12 lA<Jf5)£$*U f£3*mtt«E£tt 
j£1-$Jg2 ie)$miZltimtim.ti : ?23t:-ftLX*>- 

4*«*s^$tt*cfco, *-^y^-y 

f-a-72 4<0SS«tt«ffi^O*S^5i»lWS2 2'fcJ: 

[0044102(b) U&K2 0 @a-tf*«tt*lffl£- 
fill . C<03l«tt*ffittt*Kiaf4^2 3 SrttLT*- 

7*2 4*>«1gtt3HB'V£Ol££StfHiP$M2 2 t:i -^-CBI 

30 [0045] ttl. 02 (c) J±WS22kW^ttSB5 
fr«l£?&l|2 1 k* s ¥Hf**^ : i:l» i l £ ««s»ffi2 
«fiK§*iS®«"C*) , 3, i^02 (d) li3f«tt*iS«r 
^SSft 2 0 kP?S2 2 k^Sfft^^S^W 
*2 5T!ll*SfiVBarCA6i 
[004 6] ±IEOg5T'(i>/-.-K>^/^-i-7"k«S 

m^&m&t*fS&bn<nm*M2£mz£ 

40 [0 04 7 ] 03«Xr-.-Ky7-/f-a-7*^hy^ft 
im^22^XpXn^WiixX^hmt:ir-l:Xt)h. 
[ 0 0 4 8 ] 0 3 ( a ) liSft<3^tt£ffi£lif 1ST 6 

® 2 i <o±taB»{bii^)jesB 3 5 m o . *^>± 
(iiitsttaaa^ 2 3 ») . 4^>MWMRttT' 23*^ 

03(b) lilfe»»3 5A<J&-# y*/**-7?S»8J 
50 3 (c) * 2 1 <0«iS36 { tf & SI 
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samtzu i -i o nmtf&t lyifcvcAtv gsg 

( a ) misx-}>ixun!m<Lmm& 2 2 zmfcth 

iwt:*€tt*ifi5:K^&C:>:-C©«§TS. X. 03 

( b ) w( c ) <r)t*i&X'f>iitf : w&iiti&timt 
mm 22t &&mmjuimm&m£&fcti> z t 
x'm&xzz. 

(00 5 0] Zcom2W®3lzif;lfi:m&l±--MX'i> 
r>X . 0Ufcf09 KStt J: 9 &ttfi£fc ifc*if8^Effl 

WIS 2 2£t*ia-CoS. *LX5 3lt$milM*iZ& 
&£tlfcH$flX't>Z>. fix 9 3(4»tgttaffii:«?US 

->T. XMElOBlcttLO^'j^'Cf Wi. >t*9 3£ 
i oT«fBLlSafcm$n^^«iisse? 2 3 fcSigtt 
Stffi£fltJ£f*Jl2 1 fcOS^mtt**&#$VtTV> 

[0051] m9\Zjrct-j]-X>-t-/3-£-~f -T)W x 

mm&TZ-ft Lxmm*itt>tixti o . 

[ 66 5 2 ] ±^«||JtS«t»rS*2 OlClBLT, 
W£tfH2 ( a) iev^i@'3 V ( a) ~ ( c) XJ1H9 JL 

[ 0 6' 5 3 ] iJtB2 ( b j • V ( c ) . 0 2' ( d ) > 

{103 < d ) (c^ts t^fli^^-^^f yf- i-yr 

[00 % 4 ] R2 22(±^>^'^'Cfc|Wt:JEJi{F#i 
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X-to&ZtiX^lZbtfmLiK zzx'isVziy&jE. 
ftb+Sttfibit. mUfis>)ay % BHtxUay&t/r 

mit^j a y ( s i c ) ^a^sarft.*^* < 1 1 1 o 

[0055] ZOS: d fca-tfy^y f-a-:/tf)$«tt 

io m^miz&trmmttftmizimt&a^ mt 

S&)HKm:'V--yrmz X-oX L&fcth Z b 

tfx-p h . t izm&mzt -#y-)-s+x.- yw&f&s 
tix^imwa^ma)^ &x<Qtj-xyi-s+ A -y'<?) 

mm®x-fmzhfciio%mf8. msm?.) <mi-x. 

(A l ) (T)&88iMz£' 3 Xi$t>tlZTfl,$.1^ 
ny ( s i ) oM&ftmzS. ->x® otitis*) -ay 

so itiKimteisVziy&itimizm^tLZ. 

[0056] A l OPSffiSMK^i: J±. WW i^^m) 

mmzx-A i s-eg. p t^nffit L4 o vBmwz 

EJ-ERtoU-CAlO^iBSrKft-ri^T'AS. Cl<?)^ 
jTCtt. A l <0^EKfflgi«anmHftl 0 nm<0Hm. 

[0057] «iji»*(«ui(iT^s^^Aawe^i 

izA i ^Bssfts? iT/us+m) tzBfS&ti&mnjft 

lZ/r-tfr/1-s+a.-7'i:n&%Q:$mfrt>f$.&Zith 

y (Til. (Zr). (Nb). 

^^rt^ (Ta) . tij^fv (Mb) . m (Cu)j 
#383 ( Z n ) *»^StfftS^< t & 1 o^tcS^^- 
tr*. &lzl±Nb frt,?t&MxmfSi.i-ZZk L 

[ o o 5 8 1 Bte , z<r>nfL%mnx-m%,Qmmt:&f&. l 
3t<s^. a ihfgimLtt.<rmi l zTfr*i-Bi{z&$.2ti& 
muwN&u&): mvumm^mmvxLtozt 

[00 59] X. iOJ: ^«^T3rett«®imL 

a lmnm&T&tiRm&kzmit&zb 

5r»j£-r>Ji2 1 fcOiatc^terST^S^H+tJ ilffl 
fL5 3OSa;tSimtt^BS:o^<1Stt<0. #«tt^ar 
Srfll^-f &tinf:i?tt'<X 9 3* BiKii Z b VX** 
i. ^LTw«0^9 3tt4afL5 3OI£ait^ttaa5 
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[0060] S i<OHB»t«J±^->i6J8riS+-CS 
i 3£«£l®«. fiAt.ttfEfc.t-CK I 0 mA/c raV ffi 

ftfcfc»<0«?lS'S i £tK£BBt:mt*::k* < -C& 
6. 

10 0 61] -ecreuifisfck txmw/t^J n x« 
is ( pffis i no *jagu mnss^v io 
t-c 5^ y a ^xiiSHE^y n vtmtsfut 

[oo62] ±ietfc«iHA i mtmi&s lamm. 
m^zzkwzittmvitLxti. mum (f 20 

e ) . 3A> KCp V ? (N i.) AW A 

[0663] fcWKsaii^o-^-f Lximum? 

fltfl nm-10 nm, «tC(i2~5 0.nm<0KH* < » 

y +sL-7n&zmbin*mwimzm\*:v-4 xk 

[0064] zn&tcmMmtTtMKw&itojh* 
• 7Hj 6 = 5%v.H 3 BOa = 2%WA<8i&<t>X'W* 

wtmmbmmmttomiz 1 5 vmm&fc S 5 oh 
m&Tmx-ti s . ; , ; 

[0065] «l^fc<!^Kfi#S»A^&ffl^fti: 

( 0 0 66 lZqteC$mZ&&&tii& i > 40 
it.. *WBR&*4&£^ 

ft!!. 

[ d b 6 7. i'.«^tf,:i^i""iW)i<^^i> 
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x.+A>T*3-fr, *W7A>n—}V. -«fl#a8frt* 
[0068] -LfL^cO+Ti?* tVMgmiE^Jffifi^ 

[0 06 9] afc^-tf^/^a-^ttS-COdUl 

stt J «illtt^ttftt^v^^c^arcft , ). riwy 

[0070] mm 5 lc*-f . ^fMJJfcfc* 

[0071] 05ij. r/us-*-*a7L^fflv>^jgs*-K 

i-f , 05 ( a ) fc^rfj; -JU. Witt's i «>x 
A-WUblC. Ti. Zr. Nb. Ta, Mo, Cu& 
ttZn*±j£ttk-**R*J*RL*:f*. SSv+KffiSI* 
tcAlKSriSJR^. CL<0j*R;fri6fc t?l±. 

[0072] ijtfc a 1 1 timsit+hMiizm**. 
)t ± tm ts&K. . p t mmt lx 4 0 v<d&e£ep 

5&0-T S k . m 1 O^f i "5 1:. f&JA 1 O^ffiA'^ 

itLt&iz*.%mm±ix-fcb%i. a ibs 
ixnfcm*£kti>. Wi.Jfss«tt^tssrfliati* 

fcLT. Ti. Zr. Nb. Ta^>liMoitfil(^ 

^Wi. ,@ 1 0. ( a ) iZfrrtX 0 &&m&^wfif& 

**t. -ij:)mmmitt&+i>m*cu*>7.nx- 

MUbH^tt^.HlO (b) (C^Uci^t. ft& 

[007 3 ] Witf . ^(tSfflJrT i . Z r . N b I 
Ta&WiM o7ffil£ L..^mttS9i(^$t«:A.l 

±tfc«^..H5 (,b ) (cactfciit:. aplftWiJB 
iSt^A i «2 6«4<o«§^sitc^tKftS*x-criP 
5-t-k^o . 3im%itkm2 1 ^-ciiii^ 

1 — 1.0 nm^S t7> $ ftf&lEfS X 7 ^rflBSi* 
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Tfr*H3 <b) <ni)-XV+)+*-7 : f>Mz.\Z.ti 

[00 741 £fc3rett*iffi£Ti . Zr. Nb, Ta 
£UiMo-Cffi!£U a^tt*Bt»«L^A I ISO 

a9{^.tfci5fc:9f«tt«ffii:ffl?L5 30S 
W*>Ti. Zr. Nb. Ta&^iMo kKS?£r&tr.I 

[ b o 7 5 ] ^ c -c^^^^Sihi^ai t im^»>-c& 20 
ifjjweo. i/cKfise^B (T/ps-f-fcA low®) 

SHfrSitf: A 1 S§jg Lxmfm*tz5\ # SK $ fi* 

^^^$ntvv5. i^c ka»*>. a 1 fsicv&ms. 

Ti. Zr. Nb v f aggV^iMotf) Sr«l7UgSP<0T 
tit#i.^fl5.>LTTi. Zr. Nb. Ta&H 

Jim o f^eft^jfift^t^^r: ■ssmuzimmt 

iiJSJB L£vtf#>; IH?tJ^a^T/P * *Wz><x fc tX 

rob 7 6 1; k i '^^^«£$j^tts*^*^>y 
T-r--/H»ui^itt^«^. i^fcoarcttawk 

«m. 5 3 k <ol^»itt^3g(c|6ijt4^6i k*«T- 
[0077 J f lXj^^<^WtmmkmL5 3 k 

f-i-r|»^L^ic6^tt^.k 
tti\ra^xx-^i^tif±-^<r)^ttxtm 50 
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2 oo~i loot:, («ai±5~6 oftwti, 

[0078] EfcSmttflBfffcC u*Z nT'flWtU IS 

xa&i,Kttmtotf®t>tiz. *Lxz<?mikmm2 

( a ) (z^LfcJ: oiztr -*:>-}- s*3.-y-iftf%fe£ 

«skLTfflV^Ck*«r#S. 
[0079] -T ^TiiaL^«-^<0Sfi«c*»*»6flBg^ 
Ufcv vt. ifflTLJiCTxlf 5 w t %fSEO 'J yRSaE+U 
i§»t&<r fcKJ:-?T*?)iE£$-£(f S^k fc^Tflg-Cfc 
*• 

[0080] »:v^-Cf}gL/t:^£«:fflv^«a?L+t:«« 

sa^^is-iiy)^; .m.wzmfrs^tzimmsm.* 

k C i oTB 2 . ' H'3 & £ v ^±0 9 tc* Lfc1ltiSr4-# 

(0081 ] *-jK^yf-jL-y^ft|Ki. gtttfH 
4fc^J:5*Rj£^£jfjvvcfT9£k#-e£S. : C 
.1X114 fc-?Vvtt|iaj§-$-£. @4*4 1(iRfi5SSTft 
0. 4 2(iatt. 4 3*f^Ha«RJR«tT-^02l«c*^^' 
-<oa8?taoTU&. 4 4{iif-py^<oK|sf^$- 

'SrSidEa^TV^Clk^ffiU^ 4 5ti*3B^ 
OREffiii jjte**. y 9 A«m*f&£* 5: S A* s >yx 

mx'sxt) *) s #?nsusifi3g4 9 t> i Bffl#x<r>imx'm 

ZZ\b WRftjtK t {fctoJ: 3 (cJSft&CGB § fiT v > 
S. 

10 082] 4 6li**X<0S^7 -f >T* 9 , 9-m 
Itwm&Mvym&y-yTXb*). A. 8Ji#>tti^ 

itixiyi. 

1 0 9 8 3 1 1 j: xmi ttziumffr *> x-Kt 
Mtt£m#xiz3L?u>£m*tfxmKg4 4 *»4 1 

0scdm«Xi;; k%fm#x a WitXVfzcr>#£ 
^A^4 5 p'^ti 10 s c c mSALs S8^<^)ff 
i)i i 00 0 P ailc L t; 'l^Mt 9 ^rt «k 7 

0 o-ctiUT 6 0 wasiss^ . , 
[0084] ioif |ctf wS'ft'i'^-^*^ y>i 

?(4ai 0 nm— &l Oiimtc^rS. S^-fjL-y^fr 
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10 0 85] . It® 2 ( a ) fc^ Lfc J: 5 K3S«tt£Etc£ T'Sfigl/C. 

9ft-* • [0093] t^^;P-7T®<0«*(cov^-c<i N 

[0086] m&m 1 £B*)A 1 KliigfcStart. W). USTUiiffttLTH 

( 1 ) Sttfc LT^i*ffiS-*-rss i fc. m#flBELfclIAttiJ|&4>-C4ii0<. $lgf£Scffi 

(Cj:DTi*V3 ldbnmtc£HU:. io k'Ji^LttfflJWKaSnTUi-j^ttOt^i^K 

/ifcfHi, R FCft : 4.Q 0 A r tiXftE. :5 mm 2>. 

To r rbLtz. T i £iffiRU:4>*>. ft t&Srtt\ [0094] < 2 ) S i >>x/N-«WliB(CT i US, Z 

^-yyhtrAlt5Eit;.Rb^'ty^U^*fNc rffiL NbBL TaK&tfMo K*JB« Uc0 5 (a) 

?A 1-R*QL£ 1 /zmt^Rt. 05 ( a) Kw-tS* K>ic*18«*£_tJe (.1 ) fcRtRKLTfESU:. £ft 

ZimLtz. 7 <^)Xft5r&*0. 3M<7)^ J .'>KS?StaigL. 17 

[0087] SfcTiSHRS:. Zr. Kb, Ta, M 'CtCfi^L^SSSfri&Rgt. P t £&gKLT4 0 

o. Ciu ZnV Pd£fcttAuflnte££fc£0MJ± . vwn&*miLXA\<nftm£fc*tt'>tz. 
iBk EtStC UT0 5 ( a ) IcijrrRJiaBtfcSrf & mm 1 0 tcfcV >Tttt8 ( a ) T'^t1®^{^ffiO« 

[oo88] znh<r)mt*z&*o. 3 m^s^irs 20 tz. z.tih<vm.*?iv-T®<nmktm-i>zti,z-r 

ttfcfflKL 17rK«ftU:**gtt?:ISffi{C. Pt 

4 0 V*>£E£8JaobT A l<OSgffi88{t£ [0095] ^/l~7®0£ftl;:ov vCi&SWFm 

ti*ofc,.H10C*LfcJ:i.fc«fflWhlcJ:9.*ttli 8*fflv>T*Offlj£*#$rU:i:.r^ ^-T<Dc9£ 

a i R*<i!^sfti?L^fi!c$fi.teft6 tmarawiii' mz&zmtzix. ttzm.5 simwMma&i 

i: Lfc&*«0&*fc-?t v£Jig 1 0 ( a ) X'mL [ 0 0 9 6 ] #K^-T®fttf©tf>£«ct;:oi >T. a 

fc. 0#ia-C&-?fc. CLC:t-.rix£>tf>£ffc£ 30 t>CoSC>4 • 7H: 0 = 5wt%, Ha BOa =2w 

?iy- ?®<nmbbm-hzb\z?h. tx^mm^izyn^-roRx/^m^^mt. n 

10 0 8 9] & ffi£»jftt6JB£C ugS&V |SjC omffit<OfSKz«{4?r*'ltTafl4'tC -y 

Z liKfc Lfcft*^pH?Vvai. 0 1 OOltttfc * ZilZMz£gKc1Z<iLi:*nX)Umm%telzm- *s 

fcb*iz&mmfti$±Ctz. *<om&io#x'i>-> -mxu&-i — 1. sv-ca-^^Katu 

tz. z zx'^tih(7)ii^yA'-r^<nm:im hz tqxu- lovyjt&mxbitz. zeoituriu- 

[00 90] &z$ftimfB*1M&T&mi:Pd®&V It^ffifcOllStt^^JitfiS^tJmSr^LTV^&C 

AuKtt^*«f)S*t:ov»-Ctt. 01 OcDftK tSr^LTV^. 

( c ) {C^Lfc Jt 3 iZ^HZ^SLmm*. L fcfttcR?i 40 [0097] ( 3 ) _tg ( 1 ) R.V ( 2 ) Tia^LfccO 

[O'Q 9 1] jfcjc; > ±IB^--r<I); i Oftl><<3»<03IWc : T^SIUc. «a?L*^»Uc3H*$:CoS04 • 7H 2 

OVvc. Siaffi^#ta&fflV>t-f<0«te?:«»fL^ 0 = 5wt%. H 3 BOa =2 w t%CO/i<«ffitaU 

t i -5. r r<r<7)S«c(j ov >t <i0 ? L)t J: a l 5 v<oxa ( 5 o H z ) «E*»»iaw/nr*:ir k*c 

tc^^iEJ:<or/MS^AIS«-t«e$ifir|6jt^ J: 905 ( c ) <Di o tcmMSHZC omm.w&z 

^^^..^ixkk^^bim^,t^aim^ [0098] »:i:04 izxrtx 6 %m&&ztoT*-# 

amm^m^fh^R Cmnii- i . zr, Nb. Ta >*/+*-7$;&&Zittz. zvmsjmt&TZirt 
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1 0 s c c mSALTKJCSSrt^ffflS- 5 0 0 
4 0 0-80 0t:tLfe. 

(0099] iSSi^Lfcft. IK8#.X|*A«4 4 *» 
x*U*. 7*-fe?-U>\ -KtoR. ttzlt 
O#y<0WmtfZi:& 1 0 s c c mSIALTRJESS 
rtOEfl* 100 0Pa£LT2 04HaRftU:. *L 
TlWR^^rS-jgLT. /r^ft^$rjgBrt«:». SIS 

(0 100] JSWdJLfcSttOflffiS-FE-SEM (F 1 
i e 1 d Em i ss ion — Scann i ng El 
ectron Microscope: ^ftifc^ag 
IZXWO&LtztZ*). ^-fflOS#t@5 

itm/rx j msffism : rizffi?ix&mrim^& 1 

[01011 fc*5U *?>WV-x/fX<r>&frtz\t. 
BHt&S, r-tf^y, xf-i^y, >c*;/co 

( 0 10 2 ] fl^tl7t*-iK^yf-a-7'TAW 

Wl*I«fi«r«*tWrao«#*»4>0 . 1 mmfcU: 
olzBS.Lt:. ZlX1-xy>i-?i£ 1 0- e To r r 

Ktt&lteft. tttoWzjEcoq&tqiitabXiiZ ; # 
[oio 3i *i jfcgeKt lt . vttein^ikfiw 

fl^7&?QR(S®<r>/i-#y-t-Si- A -77*;U Xfc 40 
t#>: 200 vqjfti<o|g<o38Sj| 
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1010 51 Ceo; t a^^SfeBJtorA-f X|«£f ftaj 

»t LT&iiAa&zii-rizbWfmztitz. 
[0 1061 <4)±ie<i) vmitxDtmtm 

X?A~ r<D<0S«c$-fflSL7t. CI<7)S«c^H 2 : He 
= 2 : 98 Ofi^X«t>T5 0 0rT18$S 

*smitzik. m ( 3 ) t^atL-c^-iK^/f- 

TA->f^S:^TJje (3) kmmzLxn?mti*t: 
mtt:. *<otS3U:ie (3) ra^sn/^ 7 

zifizvx o^fh^m-thm^am^x- 
mi±Mi. ztcm%mmbti-xyi-;i- A -7t 

[0 1O7l5UfeW2 
&mibm#£m;tLxm$Lt:S i^A- 

om&muz®mo. i um&f&ititk. mt&m 

X9-¥«, h£Altc£;tTj£J8LTA I «-0. 2/itn 
OJ|C$tC«KLTAl/Co««|g|i^«t^. 
^7^«;^fHiRF^4 00W , Ar = 5mT 

[01081 »:twi<oaitt:$- 0 . 3 M*)Sx * ^BSSfStC 

A iisoK^jfiT^& twnj^T^co 

(01091 CKOWfL^SrlSlf htilbiZ 5 w t %gg 
<oy >K»S+t:4 O^MSRSUJtaidKOfib-rk^Bt 

c ommtai: tt&mt ixmx'* * jt ^ tc^ 

[01101 ^£oS#i$:S4 tC^t-RiSjia^^ 

sl. i-r«Sffijtfc«i:rx^«A i g4 5»t>*m#x 

& 2 0 s c c m^XLTE«5SS^ffi>j)t 50 0 Pa 

£ tte: * tr *w-is 5 yridnCxm^sm^ 6 o 
ottu. 

[oiiii msa<$%Lt:tk. mmTm-uy* 1 o 
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%* ■etfttuz&smmzi 2 0 s c c mWXLxz. 

fmmtoEElJi 1 0 0 0 P a lz LX 2 Oftfafilfc U 
[01 l2l^fen/c#KoaiiiFE-SEMk:T« 

£LTlVtA\ Ht-jlyjjh S+3--7<r)mmi 0 nm 

loi 1 3] f#^fi/c*-<i^yf-jL-7'T>'^^<o 
Wttftltfc*. RSt.VVA'-rtusgt, 
SU:. ■etT^-A'^A'-rt?: 1 0- a To r rgfffft 

R8B* wi t*>, 200 vftimm>ifc&%si&imm 
w*mwrX4 xif^mzwc Lx-wtKtmtt 

[0 1 1 5] H4feMl^*-^>-^/f-a-y$:flBv^ 
[0l16]Hit«3 

[0 1 1 7] Sffcfc (JRmmHSl 00 mm 

£40 0X^CT-~;VL^- itya >t? h£fm 

us. y,"? 

[0118] *LT£«?£^oB=l 0%. .7*3.-* 
- 5 Ji!«*iBa+lcWilMifc U fcffifcP t fcfflwc 

^fiifl:«B$<7)SSEfi[JJj& 1 0 mA/c m * fcfr* <t p, 

fcitf I P AT8»Cfc..' wioxefci OS i£B(=tt 
06 ( a ) (C^-«fc.3=2:anmHai 0 nm^JflfljWg 
*«<oaiTUip®S i tOM® 2 2fci-?TS:tX 
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[01191 COS«c«-K^««taELTS2ffil 
0- 6 To r r6fcfr*iT'g£§l£ ±jB(CfiiJ£Jn 
»JS*ffi(Cj:OFeS:0. 3nm3B£Lfc, -etTKS 
7 0 OXriT/H^XT&tflffifcJ* 

Bms-frsfc. @6 ( b ) coj: o {cm^^ttfiusats 

T-2 3tf\*)&A,t*mt sfir-jfc. 

[0120] <o»«c$r04 *c^-rsJ5KS^(ci5 

EU ±T#Xif A«4 536^ 3 **j»yxS: 2 0 s c c m 
*ALTRjC$ISl*l<?)EA£5 0 0Pafc:L*:. -M/t 
10 #>K87y7-2:^ITLTS«ciaJSS:6 5 0X:tL3t. S 
S#3c£Lfcf*. ifU^20scc mmALXBJS 
$jSrt«OEE*^20 0 0PatcL-C2 0->Maft^L. 

[o 1 2 1 1 mz. i&Mmmwttnzc o. n i$ 

<iP d ^5Sx^Hi-hiei:|aJ«tcLT^-#>^y f- 
a-WW^tfl^LJt. Ch£48K|sO;>-tf;/*- 
/fa-^fA-f XOWBt- P E - S E MfcTRSSLfc 
20 tZb. ftUSEfc LTF e „ CoJtfN i arffllVtrA>f 
.XCIOOT lifflJl&#*^ *.-7<7)fSL 

[0122] fi*8(CF e . C oi&t/N i £ffiv\-Cft«L 

*>. HtSWlfc^#(;Sft:fc:«ffiJ-(f*«:ftKS^v, 
A-ftfci&gU IHKkTffTi'O*iB^^-0. 1 mm 

30 SrlO-8Torr tcflf^ UzWt ft^&lZ E<0«BES- 

[0123] *«; 1 0 0 V5ttaB#A^^»itJ 

tMmztMttb. 2oovennn^(o&{fii|DSfii±*- 
#>^/f-*-rt*tc4HRS*tKi:itittLt 1 0<S 

[0 124] ^h.li*-^y^y^ a --/3&<igffit:-h»- 

[0 125]g&W4. 

mk&mz. 07<oro-bx«gSiiW0i:ia4<o^s 
[0126] t-rm^x'hhmJtKs i «> x a-±kb 

7 (a) toi.olZXsisXhl 1 ('S^-AhttR. AZ) 
jAtt- fci*)0. 5~l//mOBU5T^ffib. 

50 MKLTPy^hJbO. I — 1/im (^S^ny) <o 
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ft7 2£iawi. *ixm**r?x-?3:v*yrzm (r^s^s) 2 2 -tej&eats^ 2 3 -^-^-t- y 

tHAl/Cl/S^X hf)ftg«h&>*>S i ^xA-fcx-/-?- f-a-72 4 -ttttJ18 7 -^68 2<0»R-eifg$iuC 

>^LXS i»>x/N-t<,7t7 2SrfmLfe. COt V>*. 

$ % x Vf-VS&fNiS F 4 #X#5 Pa.R F><"7 [0135] Jb£<0»lft$-*rt* X £«ffiWt L 

-#15 0W. WSmiftTb-ytz. tzMzm'W>J»*lZff\LX4Kt'CtiimL^ «fi 

[ 0 1 2 7 1 <KK, ;<D£#£ffi£»J£«^Cf£S -SfffcttSriflff Uc. *<0fc|IS8E-«ff?*tt{::tta 

N (ffl^Jt 1 :'l ) * 1 nm<0lS$fc:)iH8U:. ftRKSftLT&Q. *Sh^/l«*^^ISmfc 
bi»y h*7 Lfcfft. 0 0X>X- 6*1* . CO^fcflfflrtUimmaraMt: 

LTH 7(c) cr>ffl%&m!L=F7 3 fc'bfc . (0136] ¥ffl^ffifcJSUcttjS&@BH£? £ iSfcJgt: 

[0128] CO&fte*B41£i^K£gatok: ^-f^^L ftftjff&fc: <t >)*-*>-t-y* J .-7' 

ISfiU *r/f^SIA'g4 5*^7fc^Xr^Sr2 0 sec £ff8f&fc . l^#-;K>^/?-i-:m£&<Ott 

mSIAL-CRK«»l*I<OE*5r50 0Pat:L^. 8ttHft?**t>rtHL &l<l**MCKttS-l&nP6 

J&Oftc&L&flL S*?9 0%4gf?<OT-t-f-U>/rx5r 2 [0137] C<0«t o £&KOJ!UGBra ; ?£&K$-fr 

Osccm«AL-tKf58&F*J<9ffifl£3 00 0Pa(;: ^*-^Vi-yf-a-7'<0*|li}ttliv<5y4f » 

ttWzmibifc. 20 v». 

[O I 29] ft&hfc&fl^OT£FE-SEM(ctf[ [0 138] afc^-tfV^y^i-rfcmffii: LTJS 

&U£J:C4. 07 ( d ) it*?* 3£ft7 2fo3tt& ffl-fSi3£#£vv^ «t^«o«»t'(i*-.-Kyf-yf- J L 

Seate-?2 3gJih6'f»^-^>'-*-yf- J L-7'24*fis« -7£^Lfcf&c^-Xhft»t*£|ja:J;:tf£ivvC 

Onni«. [0 139]*%H>j^-^>^y^ J1 .-7'T>'^X 

[0130j#i',ft/ > :*-d-:^yf-i-y-rA'fxSr (i, ZOX-)ttim&<7>mffimt:1£2%<Ti>. 9% 

fftfft&KDWt: ^ffi£S«ll*:8&tfc Liz. ST v*£«j££*rLTV>6j&ll^<D^£:frL-C<r>S. * 

(013 1 ] ztumg.£®£ttti/r-#>i-;?*- ^-.-Ky-t-yf-a-yfo^^^j-BBiiagifrT'* 

[013213USW5 [0140] 

»:tc h^/PS^-if^/f- A -r^^xo|||«0| [fc^a*] ( 1 ) W&btS&mz&SZii. 

(oi 33]^-m«fi:iL<«<e»tt<os«c8o±t mw. 

«S8 l . 82.&JMIU «ffi8 lttRKlTJBLSir- (2) ^MJfcttcDiv^ftajxAV xmt>ti 

t-SKS2 2<?)T/l>5 -MR*«08 ( b ) (OfcfcOtfjatS 40 *. 

ft"^*. (3) fitoWT'fl-^^OfcSSTM^AFMffOfll 

(01341 *Jt. 4ifLrt(C{itt«ie»fi^2 3A<«X Ityffitti*. 

§*u tf-tfv-f-yf-k--:/ 2 4liM8jgO&?£iij!&> ( 4 ) #^*y^>'^*-7£ftfl!U:SrS<0 h**b~ 

^SLr^-^^>f-U-y2 4li«S8 2±fci SrAVXjm^KS. 

TSGtl/cit*. itc^ma 2£<h-^Siz\im<mM I o 1 4 1 ] ( 5 ) 'ttist*^^**-*^',/*' 

£l&tTfc£ : •e<0±<0^-^y^ A -t7'2 4 fclig ^-^taM Xfc03LT. ^ttSBafT i.Zr.N 

««875r^LT»KSnTV^. ft»«87iiitm b. Ta x Mo, C u?L<|JZ nfc^tf*. ^{C(±N 

M 2 2±WKg»tt3- MB8 3**gft4.flTV^ . t b $r£k«T«J£U C<0?l«tt*ffiWj£li8JifcA 1 O 

TfcO . i^>T«S8 1 8 2 fating 8 1 -RM 50 Jt«»i. T^$-MB!i:irettaiiicoa?«tt^Rtf"C* 
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[0142] (6) *fc^fcLTp£Si$<0¥«!Sfc 

^Kfbs i ommc &xmmtstitzn&(om?Lt:mp 

[0 14 3] (7) m$itmbti-#>+s+*-7 
t^imsmtf-imtxnmtmKts^it. mm 

(8) *t*-.i<^-»-7f-i-yt*«tt*asfc^^v 
a* xii. m h y^rju zMfhimtitxutt 

[HBOAf&IMl] 

[0i ] ^-;K^^yf-*-r<o«iiJ-75t«*«"fH2 

TA»K (a)li#JrtWf*-*y7,r-f/«-. (b) 
tlMH£7 ^7 r XTi-tfxotf v vtofr -tfv-f J f- 
*-7\ ( c ) \i^)V^a-)V Kfi-it» 
-7\ < d ) \i.i/v7iV<i*-)V tyfa 

[02 ] J*--K>'^yf-jL-7 r T>'WX<0fllttSr^-f« 
If. RM«<fl£&mf£tt; (b) JiStt. 3$tiSl5: 

«j*t.4®#Pi-*«i*0L (c) iin«tt«is*«iia 
[@3 1 +>**tt£iw-#;^y*A-rT><4 x 

[@4 ] *-#y'$T£±-7mttB.<o-H*m 
[H5] r/u=^a?L^ffli>3t«s*-^y^/f-A- 
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[06] s imntm^tzmi/i s+jL-rr 

[07] t i pS^-.-Ky^-y^-x-yx^' Y^Kji 

[08] (a) b>*frmji-X>1-;j-j,-7T : 'U 
X<0-%W&9kvm!&PVmX'*>h. (b)l±. 08 
(a) fc^Uihy^/l^-tfVt/f-a-rT^"-* 
XOAAt8BrE0T*5. 

[09 ] *9M(aEnb»* /*-a-7*W4 x 

io osetffiico3iifisi«<o««ffiflS0T-*£. 
&<vm.&fF:iwmx't>i i 

[011] 02 (a) 0)ti-Xy->- X 

1 2 a~ 1 2 c ij-Xv* y f- 
20 2 0 «ft 

21 «mftaasjttiigt-s/i («mi4*iBi) 

22 HI 

23 Mom? 

24 
2 5 

26 Alf 
35 IfiK® 

41 rae^n 

42 m 

30 4 3 ftWMMJUK 

44 Jim#X 

4 5 tfxSA^ 

4 6 }J^7>f> 

4 7 f&Mjyr 

48 

4 9 ftftffi££& 

53 am. 

71 wyxh 

72 K 
40 80 gft 

81.82 «C ' ' • - ' ■ 

8 3 «6»ft3-hK 

: 87 tmm 

91 

9 3 AX 
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